Use of traditional medicine is prevalent among rural communities of Africa. They have immense knowledge on ethno-medicine but its use is rapidly diminishing partly due to lifestyle changes and exposure to Western ideologies. This study investigated threats to medicinal plant resources and knowledge on their use in a communally owned Maasai group ranch through a questionnaire and discussions. Traditional medicine was preferred over modern medicine though most members visited local health centers whenever a need arose. Knowledge of ethno-medicine was wide-spread in the community and did not appear to have been significantly impacted by formal education, Christianity or occupation but it varied by gender and among different age groups. Teaching of traditional Maasai ethno-medicine was prevalent but older members of the community felt that the younger generations generally lacked an interest in learning such traditions. The community also felt that medicinal plants harvested within the ranch had declined and attributed this to several factors including; land use changes especially introduction of agriculture, charcoal burning, over exploitation for commercial purposes, drought and increase in human population. Future research is needed to elucidate the impacts of formal education, current lifestyle changes and introduction of Christianity and Western medical care on knowledge and use of ethno-medicine. There is an urgent need to mitigate decline of locally available medicinal plant resources.
Introduction
Since time immemorial plants have been an important integral component of indigenous health remedies for most African communities (Mauarice 1993 , Sindiga 1995a -e, Sindiga et al. 1995a . They are used to provide biologically active ingredients or compounds as a remedy for diverse illnesses and body conditions, and for the traditional spiritual significance some species hold (Farnsworth & Soejarto 1991 , Githae 1995 , Maurice 1993 . When administered, herbal medicine has both curative and preventive purposes (Farnsworth & Soejarto 1991 , Githae 1995 . Introduction of Western medicine and medical practices in colonial Africa in the last century has become widespread, but many rural communities are still heavily dependent on traditional or indigenous plant medicine as their primary health care (Farnsworth & Soejarto 1991 , Fratkin 1996 , Olayiwola 1991 , Sindiga 1995a . In Kenya for example, nearly 90% of the population especially in the rural areas rely on herbal remedies (Ochieng' Obado & Odera 1995, Sindiga et al. 1995a,b) .
Most tribes in Africa have well elaborate pharmacopoeia and immense knowledge on indigenous health remedies which have been developed for hundreds or perhaps thousands of years. For instance, the Pokot and Turkana of Kenya are known to use nearly 118 and 67 different species of indigenous plants respectively to treat diverse types of illnesses that afflict the community (Barrow 1996) . The Nilotic-speaking Samburu and the Maasai are also know to have vast knowledge on ethno-medicine, and even to date a majority of their people who live in the rural areas are largely dependent on herbal remedies even though Western medicine has been popularized (Fratkin 1996) . Through generations knowledge on identification of plant species with medicinal properties and their use have been developed (Sheldon & Balick 1996) . Among most African communities intergenerational transfer of knowledge of indigenous herbal medicine is entirely oral. This is the case for the Maasai (Sankan 1995 , Sindiga 1994 one of the few tribes in Kenya that has maintained their traditional lifestyle and practices amidst a strong influence of Western culture that has seen most other communities abandon their traditions entirely. Oral transfer of knowledge of ethno-medicine was also common in other tribes like the Kikuyu, Luo, and Gussi (Ochieng ' Obado & Odera 1995 , Sindiga 1995a -e, Sindiga et al. 1995a . However, in the last few decades these communities have nearly abandoned this form of health care and instead rely more or less on Western medicine and medical practices. This has had tremendous impact on the traditional knowledge of indigenous-based health treatment.
Even though herbalists exist in most tribes of Africa, use of common herbal remedies is generally known throughout the communities. There are however, specific individuals renowned and recognized for their skills and knowledge, and tend to practice in secrecy (Sankan 1995) . In fact many traditional healers add multiple ingredients to their herbal concoctions so that anyone observing the preparation will not know which specific plant(s) provides effective and healing biological ingredients (Maurice 1993) . Among the Samburu and Maasai the learned medicine men with immense knowledge on tradition medicine are called laibon (pl. oloibanok), of which there are multiple categories, and this position is passed on through kinship (Sindiga 1995a-e).
Introduction of Western culture into rural parts of Africa has had a tremendous negative impact on the role traditional medicine plays. As Western education, Christianity and increased contact with the global community become an integral part of rural communities, taboos, traditions and customs have been affected and in some instances abandoned altogether, and therefore traditional medicine may not retain the significance it once held (Sindiga 1995a-e) . In addition to the gradual cultural change that currently characterizes the continent, there have been institutional efforts by colonialists to stifle traditional medicine in certain countries. The Witchcraft Act of 1925 in Kenya was enacted to outlaw practices by communities that were perceived by the colonial government to border on witchcraft . This is an illustration of how Western influence and stigmatization of traditional African practices and beliefs can negatively impact important values of local communities.
Among the Kikuyu and Luo societies, the use of traditional medicine appears unrelated to level of literacy, financial status or gender ), but to a certain extent Christianity has had some impact. Since its introduction, most Kikuyu Christians have increasingly opposed and even stigmatized traditional practices and beliefs including use of traditional medicine. In other Kenyan communities, the impacts of Christianity are increasingly being felt as well, and even though use of ethno-medicine is still prevalent and may continue in certain tribes like the Maasai, Turkana, Pokot and other pastoralists, this may not be the case in the near future , Wandibba 1995 .
The Maasai people are known to use indigenous herbal remedies to treat and manage diverse illnesses in livestock and humans, and this knowledge has been acquired and entrenched in the community for many generations (Fratkin 1996 , Sheldon & Balick 1996 , Sindiga 1995a . This has prompted the stewardship of these resources. However, in the recent past, use and knowledge of traditional medicine and practices has faced numerous tests some of which can be traced to invasion of Africa by colonialists. Apart from threatening the communities' knowledge on traditional medicine, changing lifestyles and practices (Sindiga 1995a-e) are also affecting the status of medicinal plants themselves. It is generally agreed that in the less developed countries like those of Africa, human activities are taking a serious toll on renewable resources including plant species that are valuable to rural communities (Southgate & Sanders 1990) . Deforestation is one of such activities and has led to tremendous loss of important plant resources in both the developed and developing countries.
Kuku Group Ranch where this study was done is one of the communally owned Maasai ranches in the Amboseli region. In a recent study, Kiringe (n.d.) found that 73% of its members used ethno-medicine as their primary health system even though they frequently visited local health facilities. Use and knowledge on plant herbal remedies was quite immense and the community had evolved a detailed pharmacopoeia with elaborate treatment for different types of illnesses and body conditions. There is however uncertainty about the future of their cultural beliefs and traditional practices such as use of ethno-medicine amidst the introduction of formal education, modern health care and Christianity. Another equally serious threat to their traditional values are changes in lifestyle with pressure being put on them to emulate other Kenyan communities who have embraced Western ideologies and lifestyles. Most of members are sedentary and this has significantly curtailed their traditional mobility together with their livestock. Tremendous land use changes have taken place in the recent past which has seen agriculture become popularized (Cambell et al. 2000 , Eliezer 1991 , Kiambi 1991 , and this has the potential to undermine the conservation of important plant resources to the community. Based on these changes that appear to move swiftly across Maasai land country wide, this study aimed to investigate the impacts Plant Resources and their Utilization in Maasai Communal Ranches in the www.ethnobotanyjournal.org/vol3/i1547-3465-03-231.pdf 233 of cultural and traditional lifestyle changes on the use and knowledge of ethno-medicine among the Maasai of Kuku Group Ranch, and to identify threats to medicinal plant resources that are found locally within the ranch.
Study Area
Kuku Group Ranch was gazette as a group ranch by the Kenya Government in 1970 following the enactment of the Group Ranches Act in 1968, and covers approximately. 96000 hectares. It is located in the Southern part of Kajiado District near the Kenya-Tanzania border (Figure 1) being one of the six communally owned group ranches by the Maasai people. The ranch is an expansive rangeland region characterized by a relatively dry and semi-arid climate or environment (Pratt & Gwynne 1977 , Republic of Kenya 1990 , most of which is influenced by the Inter-tropical Convergence Zone (ITCZ) and the neighboring Mt. Kilimanjaro and Chyulu Hills. Rainfall is usually received twice a year with long rains and short rains occurring between March to May and November to December respectively (Awere-Gyekye 1996, Katampoi et al. 1990) . The rest of the months are relatively dry and incase there are rains, they are relatively poor, low in amount and of a shorter duration compared to the two main rainfall peaks. Overall, rainfall in the entire region is very low varying between 250-600 mm annually and is highly unpredictable, spotty and erratic (Awere-Gyekye 1996, Republic of Kenya 1990), and like most dry lands of Kenya, drought conditions are prevalent, some of which have had devastating effects on the environment, the Maasai community and their livestock in the recent past (UNEP & GOK 2000) .
Grasslands, bush land and riverine woodlands are the dominant vegetation associations of the group ranch (Katampoi et al. 1990 , Pratt & Gwynne 1977 , Republic of Kenya 1990 , some of which are critical habitats for wildlife species that disperse from Amboseli, Chyulu Hills and Tsavo West national Parks. The ranch is recognized as an important wildlife dispersal area and migratory corridor within the Tsavo-Amboseli Ecosystems for species like the Africa elephant (Loxodonta africana), Thompson's gazelle (Gazella thompsoni), Grant's gazelle (Gazella gran- Katampoi et al. 1990 , Republic of Kenya 1990 . Clay and sand constitute the main textural structure of the soils in the region and has profound influence on the their physical and chemical properties and consequently the land use type (s) they can support. These soil characteristics and their poorly developed and un-weathered nature make them unsuitable for agriculture. The ecological conditions of the region based on annual rainfall, rate of evapo-transpiration and poor soil conditions curtail and limit land use practices making traditional livestock production and wildlife conservation the best and most appropriate land use types (Baskin 1994 , Pratt & Gwynne 1977 , Republic of Kenya 1990 . However, agriculture has become quite prominent not only in Kuku but the entire of the Kajiado District (Campbell et al. 2000 , Eliezer 1991 , Kiambi 1991 , Republic of Kenya 1990 . In the recent past, large portions of the ranch especially prime wetlands like swamps and riverine areas were converted to agricultural farms mostly for horticultural crop production exclusively for commercial purposes (Campbell et al. 2000 , Eliezer 1991 , Kiambi 1991 . Rain fed agriculture occurs in the dry rangelands as well, but its expansion has been relatively slow compared to that of wetlands and riverine systems due to; relatively high rates of evapo-transpiration, poor annual rainfall and water holding capacity of the soils. The Maasai people are the dominant tribe in Kuku including the Amboseli region, and for many generations traditional livestock production has been their main source of livelihood. In the recent past this has changed, and the community has increasingly embraced agriculture as a new land use type (Campbell et al. 2000 , Eliezer 1991 , Kiambi 1991 , a practice they have borrowed from the Kamba, Chagga and the Kikuyu, the main tribes that are involved in agriculture in the region.
Materials and methods
This study was conducted between 2000 and 2002 and used a structured and semi-structured questionnaire to; establish threats to ethno-medicinal plant resources in Kuku Group Ranch, and whether recent cultural and traditional lifestyle changes and practices in the community have had any effect on the use and knowledge of ethnomedicine. To make the data and information representative, the ranch was initially sub-divided into four main sectors within which community members were interviewed in approximately 50% of the Maasai households. The questionnaires were administered to respondents with the help of local Maasai guides who were familiar with the ranch and Maasai culture and traditions. Similar questionnaires were administered to key informants in the community knowledgeable in traditional medicine, Maasai culture and traditions. During the interview, various aspects of the community culture, traditions and lifestyle in relation to the use and knowledge of ethno-medicine were assessed. In-depth discussions were encouraged and undertaken during such interviews to get more insights into the threats facing medicinal plant resources and use of traditional herbal medicine in the group ranch.
Respondents were asked whether they followed any religion and their level of formal education. These were seen as indicators of exposure to beliefs and practices different from the traditional Maasai culture. It would help establish whether community members exposed to these Western ideologies had different views or perception about traditional medicine, and whether they were less knowledgeable than those who adhered to Maasai cultural and traditions. Occupation or source of livelihood of interviewees was also noted and this was basically for two reasons; livelihoods other than strict pastoralism are a departure from the normal traditional Maasai lifestyle, and agriculture, a rapidly growing land use practice in different parts of the group ranch, was a potential threat to the conservation of indigenous medicinal plant species. The gender of respondents was noted since in Maasai culture, men and women have varying social responsibilities and this might lead to differences in their experience and knowledge on the use of indigenous herbal remedies. Approximate age of respondents was noted and helped to assess their attitude and understanding of traditional medicine, and whether this knowledge was diminishing from generation to generation. In most cases, age was estimated because many respondents did not know their exact age. However, since the local guides were part of the community, and had a good education they were able help make a good guess of the age of the interviewees. Respondents were asked how they learned about traditional plant medicine and whether they were passing on this knowledge to younger generations. This helped to assess whether knowledge of ethno-medicine was being passed from one generation to another.
The impact of using modern medicine on traditional herbal remedies was gleaned by asking respondents whether medicinal plants were the only source of treatment for illnesses and whether they used both modern and traditional medicine. It also helped establish whether modern medicine was readily available and accessible, and whether it was changing knowledge and use of traditional medicine in the community. To determine the depth of knowledge on use of ethno-medicine, respondents who were found to use traditional herbal remedies were requested to name plant species they used and for which treatment. They were also asked to describe the method or procedure of preparation and their level of confidence when preparing and administering them. Finally, respondents were requested to mention potential threats to me-235 dicinal plant species within the group ranch and whether they had noticed a decline in their availability and abundance. A more in-depth discussion on these threats was undertaken to obtain insights and a clearer picture of the status and future of important medicinal plant resources to the community.
The data obtained during the survey was subjected to appropriate statistical tests and were considered to be significant at an alpha value of 0.05 (Zar 1999) . Chi-square goodness of fit test and Chi-square analyses using contingency tables (Zar 1999) were used to test for equality of the responses and access relationships between different community opinions respectively. Correction for continuity in Chi-square tests where one degree of freedom was obtained was done for cases where two categories were compared (Zar 1999) .
Results
There was an equal proportion of male (55%) and female (45%) respondents that were interviewed in this survey (χ 2 = 0.871; d.f.=1, P=0.351), and their ages ranged between 14 and 70 years. A majority of the respondents (81%) indicated they were Christians and observed its doctrines while the rest (19%) claimed they were non-Christians and never practiced or followed its teachings (χ 2 = 34.935; d.f.=1, P< 0.001). When asked about their level of education, three quarters or 75% claimed they had never been to school and lacked exposure on formal education. The rest had been to school and attained different levels of education with 19% and 3% having received primary and secondary education respectively. Those with higher education were relatively few, and only 2% had college level education (e.g. bible school, primary school colleges) the lowest being those with University education (1%). Different sources of livelihoods or occupations existed among the respondents, with 24% strictly engaged in traditional pastoralism while 61% were agro-pastoralists and practiced pastoralism and agriculture. The rest (15%) were involved in agriculture or crop production. There were significantly more individuals practicing agro-pastoralism than those who were entirely involved in traditional livestock production or agriculture (χ 2 = 21.021; d.f.=2, P< 0.001).
All of the respondents (irrespective of their age, religion, gender and occupation) had heard about medicinal plants, knew they were used by the community and even used them for treatment of different illnesses and management of various body conditions. However, those who claimed they visited local clinics and dispensaries as an alternative or second choice of health care (98%) were significantly more than those who claimed that traditional herbal medicine was their only source of treatment (2%) (χ 2 = 85.172; d.f.=1, P< 0.001). A significant majority (73%) preferred herbal medicine as their primary source of health care, while the rest (27%) preferred modern medical care that was provided by government and privately owned health centers (χ 2 = 19.882; d.f.=1, P< 0.001). Further, those who used both herbal and modern medicine (76%) were significantly more compared to 21% and 3% who exclusively relied on herbal and modern medicine respectively (χ 2 = 78.258; d.f.=2, P< 0.001). When interviewees were asked whether they perceived any dangers associated with use of traditional medicine, there was no significant difference between those who perceived such dangers (41%) compared to those who claimed it was safe and there were no dangers in its use (59%) (χ 2 = 3.108; d.f.=1, P=0.078).
Opinions of whom among the community members were responsible for preparing traditional medicine from plants varied across the respondents. A significant majority (71%) claimed that everybody had the ability to prepare and even administer such medication, another 26% indicated that only men had these kind of skills and the rest (3%) said that there were particular people in the community who were mandated to prepare and administer traditional herbal medicine (χ 2 = 66.387; d.f.=2, P< 0.001). Similarly, perceptions on the need to teach children or younger generations doctrines of traditional medicine varied across those interviewed. However, majority of them (87%) had plans or were teaching their children different aspects of Maasai traditional ethno-medicine compared to 13% who indicated they did have such plans (χ 2 = 51.194; d.f.=1, P< 0.001). Interviewees who learnt about medicinal plants and traditional Maasai medicine practices from their parents (53%) were significantly more than those said they learnt from elders (22%) or other community members (25%) (χ 2 =15.935; d.f.=2, P< 0.001). Chi-square analyses showed that the number of medicinal plant species that respondents indicated they were used for medicinal purposes by the community was dependent of their age (Chi-square contingency When asked whether there was an overall notable decline in the availability and abundance of medicinal plants in the ranch, a significantly higher number of respondents (69%) claimed that such a change had not occurred compared to 31% who indicated there has been a decline over the years (χ 2 =13.172; d.f.=1, P< 0.001). On the potential threat factors facing ethno-medicinal resources in the group ranch, over fifty percent of respondents (56%) indicated that they were not aware of such threats though they were not significantly different from those who indicated they were aware of these threats (44%) (χ 2 =1.301; d.f.=1, P=0.254). However, the households mentioned different types of threats facing medicinal plants across the group ranch. Charcoal burning was considered by 50% of the households to be a serious threat, while introduc-tion of agriculture and its expansion to different parts of the ranch was mentioned by 41% of the households. Other frequently mentioned threat factors were; over-population (28%) and recent climatic changes (25%) particularly frequent and sometimes prolonged drought conditions which they claimed affected natural regeneration of both medicinal and non-medicinal plants including their recovery from overuse. Over-exploitation of medicinal plants by community members and loss of indigenous knowledge on the value and use of medicinal plant resources was blamed by 11% and 8% of the households respectively, while 49% felt that a combination of different factors was responsible for the decline of medicinal plants in the ranch.
Discussion
There is increasing concern that introduction of Western ideologies in Maasailand including Kuku Group Ranch will erode and replace their traditional lifestyle and cultural practices. In spite of this, most members irrespective of their age, gender, education, religion and occupation had some basic knowledge of traditional ethno-medicine and most admitted it was their preferred choice of treatment. Though Western medical care has been introduced in the ranch and its environs, most community members only visited locally available health centers as a last resort when herbal medicine failed. The findings of this study somehow contradict the assumption that given a choice, local communities would prefer modern over their traditional medicine. Several factors can account for the high dependency on traditional over Western medicine in Kuku Group Ranch. Traditional medicine unlike modern medicine is an integral component of Maasai culture which has evolved for many generations, and it is considered effective in treating and managing certain cultural health problems (Sindiga 1995) . It is efficacious, readily acceptable by the community and is holistic in its approach to addressing health problems. Further, it is cost effective and traditional healers charge affordable fees, is readily available and accessible to rural communities even where infrastructure is poor (Phillips 1985 , Pillsbury 1979 , Sindiga 1995 , WHO 1978 . Dependence on traditional medicine can also be attributed to a strong attachment to their traditional lifestyle, high level of poverty in the community, remoteness of the area coupled by very poor infra-structure which make access to modern health facilities difficult. Contrary to the belief by modern medical practitioners, most rural communities of Africa including the Maasai do not see any dangers associated with the use of herbal remedies. A majority are actually suspicious of Western medicine partly because it does not tolerate local beliefs and behavior related to causal factors for health related problems (Sindiga et al. 1995) . Local people can easily communicate with their traditional medicine men or healers and trust that the medication they give them is effective since its has been known to work for many generations. Most of the medicinal plants are locally available and readily accessible within the ranch and in most cases at no cost, or when they are bought in the local markets, they are affordable. Medicinal plants are also considered to be locally abundant and allow some degree of home treatment even though more experienced and specialized traditional healers can be consulted whenever a need arises. On the other hand modern medical care has certain requirements that cannot always be met such as a sanitary environment, ability of patients to pay for treatment and distribution of medical supplies. In spite of the ongoing campaign by the Kenya Government and non-governmental organizations to popularize modern medical care in the Loitokitok region for which Kuku Group Ranch is part of, it might take many more years before the community fully accepts this form of medical treatment as opposed to their traditional primary health care.
The fact that nearly all community members could prepare traditional herbal medicines indicates that this practice is entrenched in the community. It also shows that skills of using locally available ethno-medicinal plant resources are nurtured in the entire community irrespective of gender and age. Sindiga (1995) concurs that use and basic knowledge on traditional medicine is deeply rooted among the Maasai people even though there are professionally recognized healers (Iabaak, sing. olbaani) in the society who are mostly consulted when home treatment fails. The number of plants that respondents mentioned they were of medical value was dependent on gender. Some respondents insinuated that only men were knowledgeable enough to prepare and administer traditional herbal medicine. In the Maasai community, women are held with low esteem and are usually excluded on important traditional and cultural aspects of the society including learning various aspects herbal medicine (Sindiga 1995c ). This can partly account for the notion that men were more equipped on ethno-medicinal skills compared to women.
Most of the respondents were willing to teach their children about traditional herbal medicine. This conforms to the traditional Maasai norms where every youth irrespective of their gender is expected to learn the medicinal value of different plant species found in their environs as they mature (Sankan 1971) . Normally young girls learn from older women especially their mothers and grandmothers (Sindiga 1994) while boys are more likely to acquire this knowledge from older men in the community. As girls and boys mature they get more exposure to other societal traditions and practices including more complex aspects of herbal medicine. It is therefore not surprising that irrespective of their gender or age, all respondents had some basic knowledge of locally used medicinal plants, and the Maasai traditional healing practice in general. The number of medicinal plants mentioned by the interviewees which was taken to represent their knowledge of ethno-medicine was dependent on their age. The younger generation appeared to know relatively fewer plant species that were of medicinal value compared to junior elders and the elderly members in the community. This could possibly indicate a general loss of this kind of knowledge among the youth due to a tendency to stray away or even shun traditional Maasai practices, or it could simply be a reflection of the way community members generally gather and acquire more and more knowledge on traditional medicine throughout their lives as they mature. However, nearly all the elders interviewed during the survey cited a general lack of interest on Maasai traditional medicine skills as the primary reason for loss of ethnomedicinal skills among the younger generation. They felt that the youth had little respect for Maasai traditions and culture including ethno-medicine whose vast knowledge is held by the elder members of the community and their culture as a whole. As already mentioned, every person in the Maasai family and by extension the entire community are exposed to their traditions and culture such as use of ethno-medicine right from their childhood, a skill that is nurtured as they grow and mature to elders but this could be changing in Kuku Group Ranch.
The notion that formal Western education would affect traditional lifestyle among the Maasai including knowledge and use of traditional herbal remedies was not found to be the case in Kuku. People with a good education especially secondary level and above are more exposed to other cultures and are more likely to abandon their traditions and lifestyles like use of traditional medicine. They spend more time out of their homes and their interaction with other members of the community through which they could learn their culture and traditions is to a certain extent compromised. Illiteracy level in the community and in Maasailand in general is very high with very few people having attained secondary or higher education and this could partly explain why education appeared to have had little impact on knowledge of ethno-medicine. Although formal education had not affected knowledge of ethno-medicine in the ranch, its future contribution to erosion and collapse of their primary health care system cannot be overlooked. Some of the older people interviewed during the study felt there was a general lack of respect and interest (in Maasai traditional medicine and other traditions and practices) among the young people especially those who had had formal education.
The finding that most of the respondents were Christians and admitted practicing its doctrines was an indication that religion especially Christianity has become part of the Maasai community in Kuku Group Ranch. Some even claimed they were born again Christians, a belief that has become prevalent among other Christianity practicing tribes of Kenya. This study found that the number of plants that respondents mentioned they were of medicinal value was independent of their religious status. It could be an indicator that Christianity did not have significant impact on knowledge of traditional herbal medicine among community members. This study did not investigate the rate of spread of Christianity across the community or even the rate at which they were getting converted. However, the fact that majority of the interviewees were Christians and the observation that there was a rapid mushrooming of churches across most of the group ranch is to an extent an indicator that Christianity is taking hold in the community and possibly at a faster rate than it was a couple of years ago. If indeed more members were converting to Christianity and believed in its teachings and doctrines, it is most likely they will eventually abandon their cultural and traditional beliefs and practices.
The collapse of the Kikuyu traditional healing system can be used to illustrate the probable impacts of Christianity and modern medicine in Kuku Group Ranch. According to Brown (1995) the advent of Christianity and colonialism in Kenya severely affected and transformed the socio-cultural fabric of local indigenous communities. One of the main campaigns by missionaries was to demonize and abolish African tradition and cultural beliefs which they considered to be barbaric, backward, unclean and ungodly ( Brown 1995; Sindiga et al. 1995b; Fratkin 1996) . Witchcraft, use of traditional medicine and any other traditional beliefs and practices were vigorously discouraged especially among those who had converted to Christianity. Western lifestyles and believes like use of modern medicine were also popularized with the notion that they were more advanced, godly and even superior over African culture and traditions.
The impact of Christianity on local African tribes became quite apparent among certain communities in Kenya especially the Kikuyu's in the early years of the 20th century which saw most of their cultural beliefs and traditions including use of ethno-medicine significantly change . Another notable and fundamental change in the community was establishment of modern health facilities by the colonial administrators (Sindiga 1990) . At the same time, Christian churches particularly the Roman Catholic, Church of Scotland Mission and Church Missionary Society established themselves across most of Kikiyuland where they set-up churches and more health facilities. The combined effort of the colonial masters and Christian preachers launched a strong campaign against Kikuyu culture and traditions among them being use of traditional medicine (Sindiga 1990) . Further efforts to legitimize use of Western health system was reinforced by the introduction of the Witchcraft Act of 1925 (Revised later in 1962) by the government and whose main aim was to protect Kenyans from intimidation by witch doctors (Sindiga 1990) . Following the negative tag associated to Kikuyu traditional medical practices, most of them especially those who were Christians ended up concealing their visits to traditional practitioners in a desperate attempt to avert any conflict with elite fellow Christians or the colonial administrators. With time the Kikuyu's accepted Western medical care system and it is currently widespread among the community and their traditional medicine practices and knowledge more or less collapsed . The erosion and collapse of their knowledge and use of medicinal plants due to colonial stereotypes combined with influence of the missionaries on their traditions and cultural practice is yet to be overcome in contemporary Kikuyu society . Good et al. (1980) noted that rural traditional medicine in the community is in the process of serious decay and the elderly people with this kind of knowledge represent the very last members of the past generation and are disappearing through natural attrition. A notable observation is that Kikuyu Christians are strongly opposed not just to the use of traditional medicine but also other beliefs that try to explain the causes of illnesses and the role of traditional healers. It should suffice to say that in the last 100 years, Kikuyu land has undergone through tremendous socio-economic changes and their culture has not been spared either and this has responsible for the erosion and collapse of their traditional health system. The collapse of Kikuyu traditional healing system is a clear indicator of how misunderstanding the value and role of African traditional ethno-medicine by Christian missionaries and the colonial administrators can lead to loss of valuable, workable and reliable systems in most African societies (Thairu 1975) . Although the Maasai community in Kuku had immense knowledge on traditional medicine and its use was quite prevalent and entrenched in the society, its future could be at stake. Introduction of Christianity and Western medicine and health facilities did not discourage the community from using traditional medicine or even teaching younger generations aspects of this primary health care system. However, if the effects of Christianity and introduction of modern health care in Kikuyu land are anything to go by, it is most likely that the next few decades will see a gradual and significant erosion and collapse of their traditional ethno-medicinal knowledge, beliefs, and practices.
The Maasai are generally a pastoral community whose livelihood is dependent on traditional pastoralism. This has changed in the recent past across Maasailand (Seno & Shaw 2002) as well as Kuku Group Ranch and more community members are now engaging in other activities such as agriculture either to supplement their income or provide more food for their families. The finding that majority of the interviewees were agro-pastoralists confirms past research findings which have demonstrated that agriculture has become an important land use type in Kuku and Loitokitok region as a whole (Campbell et al. 2000 , Eliezer 1991 , Kiambi 1991 , Republic of Kenya 1990 . It is generally believed that members who abandon pastoralism are less likely to adhere to Maasai traditions and cultural value such as use of traditional medicine. However, this was not found to be the case and irrespective of their occupation members of the ranch were still heavily dependent on herbal medicine and had immense knowledge on plant species that were valued by the community due to their medicinal properties. Occupation alone many not account for this but its highly probable that a combination of factors could help account for this trend. The fact that most members of Kuku have noticed a decline in the abundance and availability of medical plants is an issue of concern that needs to be addressed. Considering the level of poverty in the community, the number of available clinics and dispensaries and poor infrastructure which hampers access to modern health facilities, loss of medical plants would have a profound effect on the primary health system that currently serves the community. Apart from this loss, the community stands to suffer another loss since they are heavily dependent on trees and shrubs, some of which are used for other uses like wood fuel, construction of houses and fencing of livestock sheds and homesteads (Kiringe & Okello 2005) . Kiringe and Okello (2005) found out that the community used approximately 24 species of trees and shrubs for different purposes including ethno-medicine. Firewood was found to use large quantities of locally available trees and shrubs followed by fencing and construction of houses. The study also found that group ranch members had noticed and even shown great concern on the decline or tree and shrubs cover. The observed decline in medicinal plants was attributed to a number of factors including charcoal burning, agriculture, increase in human population and drought conditions. Others were a combination of factors, loss of indigenous knowledge on the role and value of ethno-medicinal plants and their over exploitation mostly for commercial purposes. One of the threats that was of great concern to the members is charcoal burning for commercial purposes which according to Kiringe and Okello (2005) appeared to target Acacia mellifera, A. tortillis and A. xanthophloea which coincidently have some medicinal use. Herlocker (1999) concurs that charcoal burning was absent in Maasailand but it has become prevalent as one of the alternatives which can be used by local communities to supplement their meager income from other economic activities. The destructive effects of charcoal production in the group ranch is likely to escalate. It could have increased due to the rapidly mushrooming market centers in the Amboseli region which consume more charcoal as well as the demand in centers along the Mombasa highway and far big urban centers like Nairobi and Mombasa town. In their study, Kiringe and Okello (2005) found that decline of trees and shrubs in Kuku was due to a number of factors including but not limited to agriculture expansion, increase in human settlements (sedentarization), over grazing by livestock and an increased demand on plant resources for various purposes by the community. Further research is needed to evaluate the availability and abundance of medicinal plants in the ranch, and also elucidate the contribution of the different threat factors to the decline of these vital resources.
Conclusion
This study has shown that knowledge of traditional medicine in Kuku Group Ranch is still prevalent and is the most preferred form of medical care in spite of introduction and exposure to Western ideology and lifestyle. Overall, it appears that the threats hypothesized to be affecting the transfer of knowledge of traditional herbal remedies from generation to generation, or the use of traditional medicine within a generation, does not seem to have had significant impact. Christianity, gender, modern medical care, occupation and education appear to have little effect on knowledge of ethno-medicine. However, these factors could be combining with a general inclination to Western culture to divert people's interests from traditional medicine and traditions and cultural practices. Taking into cognizance that Western culture and lifestyle have eroded the social and traditional fabric of most Africa societies including most tribes of Kenya, more detailed research is needed in Kuku to elucidate the effects of Western culture on Maasai traditional ethno-medicine beliefs and practices.
Although there is an emphasis on the superiority of Western over traditional medicine, it is possible that elements of both practices can be incorporated in a manner that would optimize on the strengths of the two. Availability of herbal plant remedies and their effectiveness, combined with diagnostic approach and facilities of Western medicine and its ability to treatment certain types of ailments untreatable using ethno-medicine, would be extremely beneficial for most rural communities. The World Health Organization (WHO) is trying to implement a program that attempts this cause (Maurice 1993 , Olayiwola 1987 particularly in the less developed countries including Kenya. In the same breath, the Kenya Government has in the recent past tried to incorporate some useful aspects of traditional African medicine into the national medical health system amidst a lot of resistance form medical doctors. However, if the approach is accepted and eventually becomes successful, then the changing lifestyles and traditional practices of the current generation of most tribes of Africa including the Maasai may not have a fundamental effect on the current loss of use and knowledge of traditional used medicine. Western medicine can greatly benefit from indigenous knowledge of locally available ethno-medicinal resources. The potential for development of new plant-based drugs can equally promote their conservation and habitats in place like Kuku where such resources are still readily available. Further, since so many people in the community depend on medicinal plants, they must be protected. It is possible that an effective method of promoting conservation is by encouraging the use of medicinal plants and thus increasing their perceived value. To enhance the conservation of medicinal plant resources in the ranch and mitigate their perceived decline, appropriate conservation measures, monitoring and harvesting strategies by the community are strongly recommended.
